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(54) VIBRATION REDUCING METHOD AND DISK DRIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disk drive prevented in 
occurrence of sound leakage and read/write error by applying a vibration 
reducing method excellent in vibration reducing performance, showing 
advanced sound insulating and vibration control functions and easily 
applicable even to limited space. 

SOLUTION: A vibration reducing method is provided wherein a vibration 
generator 1 has vibration reducing materials 21, 22, 23, and 24 placed in 
the interior or around the outer periphery. A compressible porous 
member with an air permeability from 1 x 1/1010 to 2 x 1/102 
cc/cm2/sec based on atmospheric pressure difference of 2.039 x 1/104 
mmH20, or a film layer-provided porous member with an absolute value 
of characteristic impedance at 800 kg/m2.S or more in a 1 to 3 kHz 
frequency zone is applied as the vibration reducing material. This disk 
drive is provided with a motor 7 for rotating an information recording 
media disk 6, and a casing disposed with vibration reducing materials in 
the interior and/or around the outer periphery, having enough space for 
attaching the disk 6 at the least. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Arrange oscillating reduction material on the interior or the periphery of a vibration generator 
system, and the quantity of airflow based on the atmospheric-pressure difference of 
2.039xl/104mmH2O as the oscillating reduction material in a lxl/1010 - 2x1/102 cc/cm2/second And 
the oscillating reduction approach characterized by using the thing which prepared the film layer in the 
compressive porosity member, or the thing by which the absolute value of a characteristic impedance 
prepared the film layer in the porosity member 800 kg/m2 and more than S in the l-3kHz frequency 
domain. 

[Claim 2] The oscillating reduction approach using what prepared the film layer with a thickness of 5- 
200 micrometers to which an attenuation coefficient alpha sets a frequency to f, and becomes the 
porosity member of alpha>=0.01 fheper/m from the polymer of a polyester system, a polyethylene 
system, a polyamide system, a polyimide system, a polystyrene system, or a vinyl chloride system as 
oscillating reduction material in claim 1 in the frequency domain whose acoustic absorptivity with a 
frequency of 3.15kHz is 20% or more or l-3kHz. 

[Claim 3] The in claim 1 or 2, vibration generator system is disk drive which makes disk rotate, and 
using porosity member of repulsion stress [ at the time of 50% compression ] 10 - 200 gf/cm2 oscillating 
[ oscillating reduction material ] reduction approach. 

[Claim 4] It comes to arrange oscillating reduction material on both the interior of a housing or the 
peripheries which have at least the space which equips the motor for making the disk of an information 
record medium rotate, and can equip with said disk. [ both / one side or ] The quantity of airflow based 
on the atmospheric-pressure difference of 2.039xl/104mmH2O in the oscillating reduction material in a 
lxl/1010 - 2x1/102 cc/cm2/second And the thing which has a film layer in a compressive porosity 
member or the disk drive characterized by consisting of that to which the absolute value of a 
characteristic impedance has a film layer in the porosity member 800 kg/m2 and more than S in a 1- 
3kHz frequency domain. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention reduces the vibration accompanying the rotation drive of a disk, 
demonstrates the advanced sound isolation effectiveness, the vibration-deadening effectiveness, etc., and 
relates to the suitable oscillating reduction approach for formation of drives, such as a disk for 
information record, etc. 
[0002] 

[Description of the Prior Art] In HDD (hard disk drive) in a personal computer etc., DVDD (digital 
video disk drive) and CDD (compact disk drive), or MOD (MO drive) and FDD (floppy disk drive), in 
order to prevent propagation of vibration of noise, such as a swish at the time of carrying out the rotation 
drive of the disk as information record media, such as optical [ those / magnetic type, optical, etc. ], and 
a motor, the cure which arranges oscillating reduction material is taken against every place between the 
body of a drive, and a substrate etc. 

[0003] The thing using the oscillating reduction material which consists of what limited foam and its ** 
load rates, such as polyurethane foam, the thing which attached the polymer film of detailed irregularity 
to the cellular internal surface of foam, a thing which covered the outside surface with the film, and a 
thing which carried out the laminating of the melt blow layers, such as resin, to the film as the 
aforementioned disk drive etc. conventionally was known (JP,56-157347,A, JP,59- 102294, A, JP,4- 
40381,A, JP,4-345834,A, JP,7-261768,A). 

[0004] However, there was a trouble of generating it being deficient in the oscillating reduction ability 
by the oscillating reduction material, and being deficient in the silencing effect and the prevention 
effectiveness of the propagation of vibration by sound isolation, noise insulation, absorption of sound, 
vibration deadening, vibrationproofing, etc. even if it is in which the conventional disk drive etc., and a 
leakage sound being loud, and a lead write error, and by the attachment object of the polymer film of 
detailed irregularity, the production process was also complicated and the scarce trouble etc. was in 
manufacture effectiveness. 
[0005] 

[The technical technical problem of invention] This invention makes it a technical problem to excel in 
oscillating reduction ability, to show an operation of advanced sound isolation, vibrationproofing, etc., 
to acquire the oscillating reduction approach easily applicable to narrow space etc., and to obtain the 
disk drive which prevented generating of a leakage sound or a lead write error. 
[0006] 

[Means for Solving the Problem] This invention arranges oscillating reduction material on the interior or 
the periphery of a vibration generator system, and the quantity of airflow based on the atmospheric- 
pressure difference of 2.039x1 /104mmH2O is a lxl/1010 - 2x1/102 cc/cm2/second as the oscillating 
reduction material. And the oscillating reduction approach characterized by using the thing which 
prepared the film layer in the compressive porosity member, or the thing by which the absolute value of 
a characteristic impedance prepared the film layer in the porosity member 800 kg/m2 and more than S in 
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the l-3kHz frequency domain is offered. 

[0007] Moreover, this invention equips the motor for making the disk of an information record medium 
rotate. And it comes to arrange oscillating reduction material on both the interior of a housing or the 
peripheries which have at least the space which can equip with said disk. [ both / one side or ] The 
quantity of airflow based on the atmospheric-pressure difference of 2.039xl/104mmH2O in the 
oscillating reduction material in a lxl/1010 - 2x1/102 cc/cm2/second And in the thing which has a film 
layer in a compressive porosity member, or a l-3kHz frequency domain, the disk drive characterized by 
consisting of that to which the absolute value of a characteristic impedance has a film layer in the 
porosity member 800 kg/m2 and more than S is offered. 
[0008] 

[Effect of the Invention] The oscillating reduction ability which was excellent with the porosity member 
which shows the aeration property and the impedance characteristic of the above [ oscillating reduction 
material ] according to this invention can demonstrate, an advanced silencing effect, the 
vibrationproofing effectiveness, etc. which demonstrated the effect of intercepting noise, the 
propagation-of-vibration inhibition effectiveness, etc. excelled by the film layer, and engine 
performance, such as the sound isolation, absorption of sound and noise insulation, vibration deadening, 
and vibrationproofing, compounded can be shown, and the noise abatement, the vibration isolation, etc. 
which was excellent in vibration generator systems, such as a disk drive, can attain. 
[0009] Moreover, the wearing workability which is excellent in manufacture effectiveness, and handling 
nature improved and excelled that oscillating reduction material consists of a porosity member and a 
film layer in the reinforcement effectiveness by the film layer is shown, the variation in engine 
performance, such as sound isolation and vibrationproofing, can control, it can excel to the stability and 
the dependability of prevention processings, such as the noise and vibration, it can equip easily to 
narrow space etc., and enlargement of the whole equipment by thick-izing of oscillating reduction 
material can control. 

[0010] In the above, the acoustic absorptivity by the frequency of 3.15kHz sets a frequency as 20% or 
more of porosity member, an attenuation coefficient sets to f, when it is the oscillating reduction 
material using the porosity member of 0.01 or more fheper/m, effectiveness, such as silence and 
vibrationproofing, can improve by leaps and bounds, and more advanced noise abatement, vibration 
isolation, etc. can be attained. Moreover, when the repulsion stress at the time of 50% compression uses 
the porosity member of 10 - 200 gf/cm2, narrow space etc. can be equipped more easily, preventing 
deformation of a contiguity member etc., and manufacture is also easy. 
[0011] 

[Embodiment of the Invention] The oscillating reduction approach by this invention arranges oscillating 
reduction material on the interior or the periphery of a vibration generator system. As the oscillating 
reduction material The quantity of airflow based on the atmospheric-pressure difference of 
2.039xl/104mmH2O in a lxl/1010 - 2x1/102 cc/cm2/second And the thing which prepared the film 
layer in the compressive porosity member, or the thing by which the absolute value of a characteristic 
impedance prepared the film layer in the porosity member 800 kg/m2 and more than S in the l-3kHz 
frequency domain is used. 

[0012] The vibration generator system 1 which enforced the oscillating reduction approach by this 
invention to drawing 1 , drawing 2 (a), and (b) was illustrated. Moreover, the oscillating reduction 
material used for drawing 3 (a) and (b) in this invention was illustrated. 2, 21, 22, 23, and 24 are 
oscillating reduction material, and 25 and 27 are [ a film layer and 26 ] porosity members. In addition, 
drawing 1 illustrates HDD, and drawing 2 expands and shows the suspension 51 which is the component 
part. 

[0013] The oscillating reduction material to be used attaches the film layers 25 and 27 to one side or 
both sides of the porosity member 26 which show the property described above like the example of 
drawing 3 . The effectiveness of having excelled by this, such as absorption of sound, noise insulation, 
******, and vibration deadening, is demonstrated, and advanced noise abatement, propagation 
prevention of vibration, etc. are attained. Namely, although the aforementioned porosity member 
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absorbs vibrational energy, such as a sound which carried out incidence to it, changes it into heat energy 
etc. and effectiveness, such as silence and vibration isolation, is demonstrated In that case, by using what 
shows the above-mentioned quantity of airflow thru/or the above-mentioned impedance characteristic, 
vibration which reflects vibration of the sound which cannot be absorbed inside a porosity member, and 
begins to leak outside is controlled greatly, the outstanding oscillating reduction effectiveness etc. is 
demonstrated, and advanced noise abatement, propagation prevention of vibration, etc. are attained. 
[0014] In the above, the quantity of airflow concerned of a porosity member is lacking in the 
absorptivity of vibration at under a lxl/1010 cc/cm2/second, if it is hard to discover effectiveness, such 
as silence and vibrationproofing, and a 2x1/102 cc/cm2/second is exceeded, it is deficient in 
effectiveness, such as noise insulation, propagation inhibition, etc. by reflection, it is easy to penetrate 
vibration and it leaks out, and there are much sound and propagation of vibration and it is hard to 
discover effectiveness, such as silence and vibrationproofing, too. It is also the same as when the 
impedance characteristics concerned are under 800 kg/m2 and S. Therefore, the above-mentioned 
limitation of quantity of airflow or an impedance characteristic shows a criticality effectiveness 
difference in absorption, transparency, or propagation of vibration, such as a sound. 
[0015] Therefore, proper things, such as foam, such as the fiber aggregate which shows the above- 
mentioned property, for example, collects proper fiber natural, organic [ composite ], and inorganic in 
the shape of a nonwoven fabric etc., and becomes as a porosity member or an olefin system and an 
urethane system, acrylic and a vinyl chloride system, an SBR system and NR system, NBR systems, and 
those blend systems, can be used. 

[0016] The quantity of airflow concerned is [ the thing of a lxl/108 - 1.5x1/102 cc/cm2/second, 
especially a lxl/106 - lxl/102 cc/cm2/second or/and the absolute value of the impedance characteristic 
concerned of especially the porosity member that can be used more preferably than the point of engine 
performance, such as silence and vibrationproofing, etc. ] the thing of 2000 - 13000 kg/m2 and S more 
than 1200 kg/m2 and S above all more than 1000 kg/m2 and S. Oscillating reduction material may be 
formed as two or more sorts of layered products, mixolimnions, etc. of a porosity member. In addition, 
as for foam, it is more desirable than points, such as effectiveness, such as sound isolation and 
vibrationproofing, and deformation prevention, that 30% or more of a eel is open cell system structure. 
[0017] The porosity members which can be used more preferably than points, such as the above- 
mentioned conditions, are the copolymer which uses as a component the annular or non-annular polyene 
which has a disconjugation double bond like the alpha olefin like ethylene, a propylene, or butene-1 and 
a dicyclopentadiene, or ethylidene norbornene, and EPDM system foam which 45-70 mol % and 5-20 
mol % of the thing of alpha olefins of ethylene especially of polyenes, and Mooney viscosity ML 1+2 
( 1 00 degrees C) become from the thing of 30- 1 1 0 above all. [ % and 50- 1 0 mol 
[0018] Moreover, the rubber system foam which used above EPDM together can also be used 
preferably. In this case, as rubber components other than EPDM, proper things, such as natural rubber, 
isobutylene isoprene rubber, chloroprene rubber and acrylic rubber, styrene-butadiene rubber, and nitril 
butadiene rubber, can be used, for example. In addition, as for the amount of EPDM used, it is more 
desirable than points, such as weatherability and endurance, that they are 20% of the weight or more of 
all rubber components. 

[0019] Manufacture of foam, such as an EPDM system which satisfies the conditions in this invention, 
can be performed by the approach of performing physical-properties accommodation processing of 
carrying out foam breaking of a part or all of a eel with proper means, such as compression processing, 
etc., after fabricating on a sheet etc. the admixture which blended proper additives, such as a foaming 
agent and a vulcanizing agent, for example, with the rubber component and carrying out foaming 
vulcanization. 

[0020] As the aforementioned foaming agent, proper things, such as an AZOJI carvone amide, 
dinitrosopentamethylenetetramine and a sodium hydrogencarbonate, an azo system like a 4 and 4'-oxy- 
screw (benzenesulphonyl semicarbazide), N-nitroso **, an inorganic system and a semicarbazide 
system, other hydrazine systems, and a triazole system, can be used, for example. The amount of the 
foaming agent used has per [ 5 ] rubber component 100 weight section - 50 weight sections more 
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desirable than points, such as expansion ratio for acquiring the target physical properties. 
[0021] Moreover, as a vulcanizing agent, proper things, such as a sulfiir, P-quinonedioxime, P, and P'- 
dibenzoyl quinonedioxime, 4, 4'-JICHIOJI morpholine, P-dinitroso benzine and ammonium benzoate, 
N, and N'-m-phenylenedimaleimide, can be used. The amount of the vulcanizing agent used has per [ 1 ] 
rubber component 100 weight section - 30 weight sections more desirable than the point of having 
prevented foaming inhibition of under cure, outgassing, etc. and of acquiring the physical properties 
made into the purpose etc. 

[0022] preparation of the above-mentioned admixture - facing --**** of for example, a urea system, a 
salicylic-acid system, or a benzoic-acid system ~ **** of a proper foaming assistant, an aldehyde 
ammonia system and an aldehyde amine system, a thiourea system and a guanidine system, a thiazole 
system and a sulfanamide system, a thiuram system and a dithiocarbamate system, and a xanthate 
system - a proper vulcanization assistant can be used if needed. 

[0023] Moreover, for example, additives which consist of a calcium carbonate, talc, clay, mica powder, 
a metal hydroxide like an aluminum hydroxide or a magnesium hydroxide, an aluminum oxide, the 
metallic oxide like a zinc oxide, etc., such as softeners, such as a bulking agent, paraffin series and a 
naphthene, an aroma system, and an asphalt system, can also be blended if needed on the occasion of 
preparation of admixture. 

[0024] In the above, the amount of the bulking agent used has per [ 30 ] rubber component 100 weight 
section - the 300 weight sections more desirable than points, such as strong physical-properties control. 
Moreover, the amount of the softener used has per [ 10 ] rubber component 100 weight section - the 300 
weight sections more desirable than points related to fizz, such as accommodation of the viscosity of 
admixture, and the tightness of a blooming. 

[0025] As foam, such as the above-mentioned EPDM system used for this invention, admixture is 
developed by the thickness of 0.5-50mm, for example on a separator, it is heat-treated for 10 - 60 
minutes at the temperature of 100-200 degrees C, and what carried out foaming vulcanization so that it 
might become eight to 13 times especially can use one 3 to 30 times the expansion ratio of this 
preferably five to 15 times above all. If compression repulsive force may be large, and the arrangement 
to narrow space etc. may be difficult for expansion ratio in less than 3 times and it exceeds 30 times, 
engine performance which control of quantity of airflow or a characteristic impedance becomes difficult, 
and can be satisfied, such as sound isolation and vibrationproofing, may not be obtained. 
[0026] Moreover, the thing which consists of proper rubber system polymers, such as proper 
thermoplastics, such as polyurethane, polyethylene, and a polyvinyl chloride, isobutylene isoprene 
rubber, and polyisoprene rubber, etc. as a porosity member which can be preferably used in this 
invention and which specific gravity made the thing of 0.01 to 0.9, the aeration property which proper 
resin, such as acrylic, the poly butyral system, and a polyester system, was infiltrated into the continuous 
foam system foam of 0.016-0.1 above all, and was described above, or an impedance characteristic is 
raised, in that case — although the amount of sinking in of resin can be suitably determined according to 
an aeration property etc. - general - 0.01 - 1.0 g/cm3 - it considers as about three 0.02 - 0.1 g/cm 
above all. 

[0027] moreover, a being [ the value / 20% or more / above all / 25% or more / especially 30% or 
more ]-based on acoustic absorptivity according [ the porosity member which can be used in this 
invention more preferably than the point of effectiveness, such as silence and vibration deadening, etc. ] 
to frequency of 3.15kHz thing or/and a 1.0-3.0kHz frequency domain — setting — an attenuation 
coefficient - alpha and a frequency - f — carrying out — formula: — 0.02 fheper/m<=alpha <=2 
fheper/m is satisfied above all alpha>=0.01 fheper/m. 

[0028] although the porosity member which can furthermore be used in this invention more preferably 
than points, such as wearing nature to narrow space etc., was illustrated above, it is needed - although it 
is what shows compressibility - as the compressibility ~ the repulsion stress at the time of 50% 
compression - 10 - 200 gf7cm2 - 20 - 150 gf/cm2 and the thing which shows the compression property 
of 30 - 120 gf/cm2 especially are especially desirable above all. 

[0029] The gestalt of a porosity member, as a result the gestalt of oscillating reduction material can be 
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suitably determined according to the purposes of use, such as an application part, etc., and the thickness 
is also arbitrary. Generally, based on appearance thickness, 0.5-70mm is especially cost by a porosity 
member thru/or oscillating reduction material with a thickness of l-40mm above all 100mm or less. In 
addition, a porosity member thru/or oscillating reduction material do not need to be homogeneity 
thickness, and thickness may differ partially. 

[0030] The porosity member from which thickness differs partially, as a result oscillating reduction 
material can be efficiently formed with the method which applies adhesives to the front face, and fills up 
with and presses into predetermined metal mold the chip which ground for example, the porosity 
member in the shape of a flake, and produced it. 

[003 1] The film layer prepared in a porosity member reinforces the free-standing fall by the lamination 
of a porosity member. Prevent generating of wearing troubles, such as a chip box knee, and the 
operability and efficiency of wearing are raised. The variation of engine performance, such as decline in 
working efficiency, sound isolation by the variation in a wearing condition, and vibrationproofing, by 
wearing mistake etc. is controlled, workability is raised by leaps and bounds, and it aims at attaining 
processing of advanced and homogeneous sound isolation, vibrationproofing, etc. efficiently. Moreover, 
also let it be the purpose to give the effectiveness of interrupting vibration of the sound generated inside 
the device and reducing the exsorption and the propagation to the exterior, such as noise insulation and 
propagation inhibition, to a film layer, and to excel in it by the sound isolation engine performance, 
vibration-proof ability, etc. 

[0032] A film layer can be prepared in some or all of one side of a porosity member, or both sides, and 
may be prepared in the envelopment gestalt including all or some of side faces of a porosity member. A 
method with the adhesion method through adhesives thru/or a binder, etc. of a film, proper thermal 
melting arrival method, formation method of the film layer by spreading of a polymer solution, etc. can 
perform the attachment of a film layer. In that case, you may paste up partially to a porosity member, for 
example, in the case of the porosity member of a thick difference etc., the film layer does not need to be 
pasted up extensively. 

[0033] A film layer can be formed in proper polymers, such as what was illustrated by the above- 
mentioned porosity member, and there is especially no limitation about the class. Generally, polymers, 
such as polyolefine systems, such as a polyester system, and polyethylene, polypropylene, a polyamide 
system and a polyimide system, a polystyrene system, and a vinyl chloride system, a fluorine system, 
are used. What is excellent in slipping nature etc. is more desirable than points, such as wearing 
workability. Moreover, a polyester system polymer etc. is more desirable than points, such as 
workability and harmful gas tightness at the time of heating. 

[0034] The quantity of airflow of a film layer more desirable than the points aiming at improvement in 
effectiveness, such as sound isolation and vibrationproofing, etc., such as insulation and the propagation 
inhibition nature of vibration, is as follows [ a 0.01 cc/cm2/second ] based on the atmospheric-pressure 
difference of 2.039xl/104mmH2O. Moreover, although the film layer may contain the additive 
illustrated by the above-mentioned porosity member for the proper purpose, it is effective in the sound 
leakage by noise insulation or vibration-deadening operation, improvement in the tightness of the 
propagation of vibration, etc. [ of the increment in weight by the content ] 

[0035] In addition, although we are anxious about vibration of a sound etc. not carrying out incidence to 
a porosity member by the above mentioned noise insulation or the above mentioned vibration-deadening 
effectiveness in the case of the oscillating reduction material which prepared the film layer in both sides 
of a porosity member, but neither sound isolation nor the vibrationproofing effectiveness being 
demonstrated The film layer by the side of sources of an oscillation, such as a noise source, cannot 
influence substantially easily the operation effectiveness which is the thing of extent which can 
disregard the existence from a mass law, and was described above from it being close with the source of 
an oscillation, and vibrating in one. 

[0036] Therefore, in the case of the oscillating reduction material which has a film layer only on one 
side of a porosity member, any of the front flesh side may be arranged as a source side of an oscillation. 
Generally, it is arranged so that a porosity member may become the source side of an oscillation. In 
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addition, about the film layer which becomes the source side of an oscillation, reduction processing of 
proper insulation, such as the thin-film-izing and porosity-izing by punching, or propagation-of- 
vibration inhibition nature can also be performed. 

[0037] About the thickness of a film layer, there is especially no limitation and it can be determined 
suitably. Especially generally let 8-150-micrometer 5-200 micrometers above all be the thickness of 25- 
125 micrometers from points, such as the reinforcement effectiveness and lamination of oscillating 
reduction material When preparing a film layer in the front flesh side of a porosity member, the quality 
of the material, thickness, etc. of these films layer may be the same, and may differ from each other. 
[0038] In addition, as for the oscillating reduction material applied to a disk drive etc., it is desirable that 
it is what cannot generate corrosive gas easily. Incidentally by the silicone system polymer, there is a 
possibility that the volatile component may vapor-deposit on a disk, and may induce disk destruction by 
change of contact resistance with a slider with a magnetic disk. Therefore, as for the porosity member 
which forms oscillating reduction material, or a film layer, it is desirable to be formed for materials, 
such as gas and a silicone free-lancer who cannot generate corrosive gas easily above all. 
[0039] The above-mentioned oscillating reduction material is arranged on the interior or the periphery of 
a vibration generator system, vibration generated from equipment through functions, such as sound 
isolation and absorption of sound of the oscillating reduction material, noise insulation, vibration 
deadening, and vibrationproofing, or the function which they compounded is decreased, and the 
oscillating reduction approach by this invention attains reduction processing of various kinds of 
propagation of vibration, such as silence and vibrationproofing. 

[0040] Therefore, it is preferably applicable to the tape recorder which minded the disk drive, the 
magnetic tape, etc. taking advantage of the advantage etc. especially from the oscillating reduction 
material used as described above demonstrating the oscillating reduction ability excellent also in the thin 
light weight, being excellent in handling nature, and being able to apply also to narrow space easily, 
although there is especially no limitation about the vibration generator system which applies this 
invention approach etc. 

[0041] The space which especially limitation does not have, for example, can equip with the required 
number of one sheet or two sheets or more of the disk as an information record medium etc. about the 
aforementioned disk drive to the interior or the exterior of a housing which it has at least You may be 
the proper thing it was made to drive a disk through a proper drive like HDD which equips the motor for 
making a disk rotate, and records or reproduces optical or magnetic information, DVDD and CDD, 
MOD, FDD, etc. 

[0042] In the above oscillating reduction material For example, a sound insulating material, acoustic 
material, an insulator, a sound deadener and a vibroisolating material, Or for the purpose of reduction 
processing of various kinds of propagation of vibration which applied to the former correspondingly as 
those compound functional material etc. It forms in a predetermined gestalt beforehand. Mediation of a 
between [ a drive body and the member of the various kinds between substrates etc. ], and the restoration 
to the opening inside equipment, Although formed the shape of a tape, in the shape of a sheet, etc., it can 
arrange by the proper method like volume attachment, attachment, etc. on equipment, its components, 
etc. in the proper location of one place or two places or more of the interior of a vibration generator 
system thru/or its housing, one side of a periphery, or both. 

[0043] In HDD of drawing 1 incidentally described above, 21, 22, 23, and 24 are oscillating reduction 
material, and it 21 which has been arranged on the periphery of a housing 3 aims at the 
vibrationproofing sound isolation to vibration spread to the housing. Moreover, the thing 22 arranged 
between a housing 3 and the upper part of the voice coil motor unit 4 mainly aims at vibrationproofing 
of vibration by the voice coil motor. In addition, although the gap of a housing and said unit upper part 
has 2-5 commonmm, it is not limited to this. 

[0044] As furthermore shown also in drawing 2 , the oscillating reduction material 23 arranged to the 
suspension 5 1 attached in the point of an actuator arm 5 is also aimed at vibrationproofing. A suspension 
equips the magnetic head outside drawing etc., and it moves to a disk 6 through the voice coil motor unit 
4 with said arm 5, it changes an R/W location, and it becomes important preventing it vibration. On the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/2/2005 



JP,2000-081084,A [DETAILED DESCRIPTION] 



Page 7 of 10 



other hand, the oscillating reduction material 24 arranged between a housing 3 and a substrate 8 reduces 
vibration by the voice coil motor or the spindle motor 7, and mainly aims at sound isolation. 
[0045] Although the above-mentioned example showed what has arranged oscillating reduction material 
in two or more parts for the purpose of vibrationproofing, sound isolation, etc., the location which 
arranges oscillating reduction material in this invention may not be limited above, but may be only any 
the one place, and may be a location fewer than the above or many locations. 

[0046] Incidentally as arrangement locations other than the above, between the lower part of the voice 
coil motor unit 4 or/and a spindle motor 7 and housings 3 etc. is raised, for example. This arrangement is 
effective in prevention of vibration by the motor spreading to a disk 6, the magnetic head, etc., and a 
lead write error occurring, prevention of the noise by resonance of a housing, etc. In addition, especially 
the method that arranges the oscillating reduction material 24 between above-mentioned housings 3 and 
substrates 8 is effective in prevention of the noise by resonance of a housing. 

[0047] Moreover, in the example of drawing 1 , although it has equipped with the upper part of a spindle 
motor 7 in a housing 3 through a damper 71, between a damper part, or this spindle motor upper part 
and housing, it can replace with the structure of the example of drawing, and the approach by this 
invention can also be applied. In addition, in drawing 1 , 3 1 of a sign is the seal tape of the hole prepared 
in the housing, and 72 is a disk clamp. 
[0048] 

[Example] An example 1, 2 ethylene 60 mol %, propylene 10 mol %, polyene 30 mol %, the EPDM100 
section (the weight section --) of Mooney viscosity ML 1+2 (100 degrees C) 65 Below The whiting 200 
same section, the paraffin series oil 50 section, The ADCA system organic blowing agent 15 section and 
the sulfur 2.5 section are kneaded with a kneader. Develop it by the thickness of 10mm on a separator, at 
160 degrees C, heat for 30 minutes, carry out foaming vulcanization, and obtain the German bubble 
system foam it is 8 times whose expansion ratio of this, and it is sliced in thickness of 2mm, after a 
clearance passes between one third of the rolls of foam thickness. The porosity member of a 1 .0x1/104 
cc/cm2/second was obtained, and the quantity of airflow (it is below the same) based on the 
atmospheric-pressure difference of 2.039x1/1 04mmH2O pasted up the PET film with a thickness of 38 
micrometers on the one side through the adhesive layer, and obtained oscillating reduction material. 
[0049] Next, the aforementioned oscillating reduction material 24 was installed between the housing 3 
of HDD, and the substrate 8, and the disk drive was formed. In addition, the film layer has been 
arranged so that it may be on a substrate side in the example 1 and it may be on a housing side in the 
example 2. Moreover, the aforementioned quantity of airflow is US. L Using the Flagyl mold testing 
machine based on 1096, the pressure was set as arbitration, the quantity of airflow was measured, from 
correlation with the set pressure and quantity of airflow, the approximate expression was drawn, and the 
quantity of airflow in atmospheric-pressure difference 2.039xl/104mmH2O was computed and 
calculated. 

[0050] The PET film was prepared in both sides of an example 3 porosity member, and also oscillating 
reduction material was obtained according to the example 1, and the disk drive was formed using it. 
[0051] To ether system urethane foam (commercial item) with a specific gravity [ example 4 / 0.03 ] and 
an appearance thickness of 2mm The impregnant which comes to blend the isocyanate cross-linking 
agent 10 section is infiltrated into the copolymer 100 section of 95 % of the weight of butyl acrylates, 
and 5 % of the weight of acrylic acids at a rate of 0.05 g/cm3 based on solid content. The porosity 
member which heated for 30 minutes and was obtained at 150 degrees C and whose quantity of airflow 
is a 1.0x1/104 cc/cm2/second was used, and also oscillating reduction material was obtained according 
to the example 1, and the disk drive was formed using it. 

[0052] The disk drive was formed using the porosity member obtained in the example of comparison 1 
example 1 as oscillating reduction material as it is. 

[0053] The disk drive was formed using the porosity member obtained in the example of comparison 2 
example 4 as oscillating reduction material as it is. 

[0054] One half of foam thickness was made to set up and pass through between example of comparison 
3 rolls, and also according to the example 1, quantity of airflow obtained the porosity member which is a 
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5.6x1/102 cc/cm2/second, and formed the disk drive, using it as oscillating reduction material. 
[0055] One fourth of foam thickness was made to set up and pass through between example of 
comparison 4 rolls, and also according to the example 1, quantity of airflow obtained the porosity 
member which is a 4.3x1/101 1 cc/cm2/second, and formed the disk drive, using it as oscillating 
reduction material. 

[0056] 0.008 g/cm3 carried out comparatively the amount of example of comparison 5 sinking in, and 

also according to the example 4, quantity of airflow obtained the porosity member which is a 8.6x1/102 

cc/cm2/second, and formed the disk drive, using it as oscillating reduction material. 

[0057] 2.0 g/cm3 carried out comparatively the amount of example of comparison 6 sinking in, and also 

according to the example 4, the quantity of airflow obtained the porosity member of under a 

measurement limitation (non-permeability), and formed the disk drive, using it as oscillating reduction 

material. 

[0058] It is JIS about the acoustic absorptivity (oscillating reduction ability) of the porosity member 
obtained in the evaluation trial 1 acoustic-absorptivity examples 1-4 and the examples 1-6 of a 
comparison. A It measured with the normal incidence sound absorption coefficient measuring device 
based on 1405. 

[0059] The oscillating reduction material obtained in the repulsive force examples 1-4 and the examples 
1-6 of a comparison was compressed into 50% of thickness the rate for 100mm/, and the repulsive force 
after progress was investigated for 10 seconds. 

[0060] Lay the disk drive 92 obtained in the example and the example of a comparison like amount 
drawing 4 of sound reduction on the base 91 established in the non-sound interior of a room, and it was 
made to drive through a driving source 94, and the microphone 93 has been arranged in the locationmm 
[ of upper parts of drive 92 / 300 ] (d) Distant, it ****(ed) through the analyzer 95, and the amount of 
reduction in the A- weighting function overalls value of the noise investigated by making sound level in 
case there is no oscillating reduction material into criteria (44.6dB). 

[0061] The handling nature of oscillating reduction material was investigated in installation of the 
handling nature above. 

[0062] The aforementioned result was shown in Table 1 . 
[Table 1] 
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*1: compression repulsive force - being large - a substrate - deformation [*2 compression repulsive 
force is large and wearing is impossible — 0063] According to an example 5 and six examples 1, the 
German bubble system foam it is 6 times whose expansion ratio of this which made the ten sections the 
loadings of an ADCA system organic blowing agent is obtained. It was sliced in thickness of 2mm, after 
the clearance passed between one third of the rolls of foam thickness, the porosity member was 
obtained, the PET film with a thickness of 38 micrometers was pasted up on the one side through the 
adhesive layer, oscillating reduction material was obtained, and the disk drive was formed using it. In 
addition, the film layer has been arranged so that it may be on a substrate side in the example 5 and it 
may be on a housing side in the example 6. 

[0064] When the absolute value (Zc) of a characteristic impedance in a 1.0-3.0kHz frequency domain 
was investigated with the 2 microphone method acoustic-impedance measuring device about the 
porosity member obtained above, they were 3500kg/m2andS. 

[0065] The PET film was prepared in example 7 both sides, and also oscillating reduction material was 
obtained according to the example 5, and the disk drive was formed using it. 
[0066] It was sliced in thickness of 2mm, after the clearance passed between one third of the rolls of 
foam thickness, it replaced with the example 8ADCA system organic blowing agent, and the German 
bubble system foam it is 20 times whose expansion ratio using the DPT system organic blowing agent 
25 section of this was obtained, Zc obtained the porosity member of 1700 kg/m2 and S, and used it, and 
also oscillating reduction material was obtained according to the example 5, and the disk drive was 
formed. 

[0067] The pitch diameter of a eel formed the polyester system urethane foam whose example 9 specific 
gravity is 0.37mm in 0.055, Zc obtained the porosity member of 1 100kg[/m ] 2 and S, and used it, and 
also it was sliced in thickness of 2mm, oscillating reduction material was obtained according to the 
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example 5, and the disk drive was formed. 

[0068] The disk drive was formed using the porosity member obtained in the example of comparison 7 
example 5 as oscillating reduction material as it is. 

[0069] The disk drive was formed using the porosity member obtained in the example of comparison 8 
example 8 as oscillating reduction material as it is. 

[0070] The disk drive was formed using the porosity member obtained in the example of comparison 9 
example 9 as oscillating reduction material as it is. 

[0071] About the porosity member (oscillating reduction material) obtained in the evaluation trial 2 
attenuation-coefficient alpha examples 5-9 (examples 7-9 of a comparison), the attenuation coefficient 
in a 1.0-3.0kHz frequency domain was investigated with the 2 microphone method acoustic-impedance 
measuring device. 

[0072] According to the above, repulsive force was investigated about the oscillating reduction material 
obtained in the repulsive force examples 5-9 and the examples 7-9 of a comparison. 
[0073] According to the above, the amount of reduction of the noise was investigated about the disk 
drive obtained in the amount examples 5-9 of sound reduction, and the examples 7-9 of a comparison. 
[0074] It set to the handling nature above and the handling nature at the time of wearing of oscillating 
reduction material was evaluated. 

[0075] The aforementioned result was shown in Table 2. In addition, although the case of 1.0kHz or 
3.0kHz was shown about the attenuation coefficient, the attenuation coefficient in the middle frequency 
domain was a mean value in 1 .0kHz and 3.0kHz. 
[Table 2] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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tttttt^UTti. #'J">U*>, #UxfU>. #'J& 

aa<o. oi~o. 9. g£tfo. 0 16 — 0. ioa?& 



6 

tt-W > bf- ^ > X^t<D t) © t b ft t) ©& £ & 6 

^tCfcJt L 3 —flSKteO. 01 — l! Og/c 

m 3 . JgfctpO. 02-0. 1 g/cm 3 gSi:$tl-5)„ 
[0 0 2 7] *fc*»lHKJ3V»T. «*^««««!>Jtt* 

3. 15 kHz{C«tS©W.^{ca^V»T-€-O5ffi!0<2 0% 

a±. «t+2 5X£Lk..ttk:3 ossfiUbT**ro*>ro. 

Xtt/Stfl. 0-3. 0kHz»^&»m«fC*5Vi 
10 T. i£«5£&£a. J^&!&£ f tl/T, 5£ : a^O. 0 
1 f neper/m. ifcit 1 0 . 0 2 f neper/m^ a ^ 2 f ne 
per/m£iiJ£-r-5 fcCDT^-S. 
[0 0 2 8] $eiC*^B^(c*3ViT^/h^^^(Dg# 

*S1±<h LTli 5 0 %ffifi&l$<E>KSgj£:*};0* 1 0 - 2 0 0 g 
f /cm 2 , Sttp 2 0 — 1 5 0 g f /cm 2 , #IC3 0~12 
0 g f /cm 2 CDffiSI^14$:^-rfoW^aiZ»SLVH 
[0 0 2 9] £?Lftffitt<Z>JBflL *H»Ttt«lMS«««> 

S^HT 1 0 Omm^T. 0 . 5 — 7 0 mm. »l: 1 — 
4 0mm<D^$CT)#?LMg|5«teVibtg»b{g;ja«<h$n-5. 

[0 0 3 0] ^f«tfl!^l:A&«^RflW. 0*»T 

[0031] g>iLMmnzm-}z>y * )i2±m\t. 

BI5*^>B&lB«©«ia*8»*tt»c:«J5Er * d <fc £ i W<h?- 

[0 0 3 2] 7 4)vi±m\-&. grnmfflttofrmximffi 

<D±&Xit-&$:'e;tS&WMmizmrt<bnT^T>b£ 



(5) 



&ffl 2000-81084 



[0 0 3 3] 7^AHte, ±EUfc#?L»»»T«* 
KO^TttttfclBJfcttfcH. -jftlCtt, #J;U4#'JX7 

[0 0 3 4] BMm&*»©3»*©flJ±&£*BW£l, 

JUAHte. 0 3 9 Xl/10 4 DnnH!OWg 

JEMKg^TO. 0 lcc/cnVMTKitOt* 
3„ i^^AJtte. ±E©*?l*»»T«»|jSLifc8& 

*c«t*aa*inf4, x**ft«ftuii 
[0035] &*j*?L«aR«<DmiBt=7-<;^»*ia»'j- 

[0 0 3 6] iol, &KKfflt<D) ! rW<DfrtZ7<()l& 

m&mrzm® tomtoms. *©**ot»-rn*»s 

[0 0 3 7] 7-r;UAJf »JP££OV>Tte£M;:f85gtt& 
<, iSfiUC^ b -5 S. -ftSKtt, ttlftSMH>«tttttt 
Wro&JI'fbfcir^.fcD 5~2 0 0 um. ®E4'8~15 
0 Mm. #»C2 5~ 1 2 5 M m(DJ?$ <t $n-5. ^?LMSB 

[0038] fc*^** K^-f ymzmm-t^mm^. 40 

£IA><, ^^*tC->U3->*#'J-7-^Tl4, 
f£t!l:J£##x f x 7 \zmm LTfS^f^ 7. 7 T-t47 5-f 

#&-2>o fi£oTti»)<g;^»*^fiK-r-5^?L!KSI5«^7w' 

a - > 7 'J -^rosii#-T?j§5fi££ nx C * L 

[0039] *5zw\z£z>mw&mjsmz. ±.misftm 
m<&.mt$:Mmft£.£im<Dpimx\tftmizwimvT. » 
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[0040] &-3T*%wi3&$:mm-?z>MW}ft±mm. 
7°mzinstz.T-7°uzi-yti.}£\zmz!ff-mv<mm? 

[0 0 4 1] HtrE<Z>5^77 K5^7(CO^T(4, »IC 
H£«fc<. WAtf**E»ttWM?iL.T©5 f <<X*© 
1 tfcXte 2 tm±CD i &g&£g# L ? *2»M*il>& < t 
t>«-r*B#:©l>affixra*ttt;:. r^7*@»S 

If^gSrE^XteS^-f -5>HDD^>DVDD. CDD^M 
OD. FDD§©SD<, ^SS^fEli^*^ 

[0 0 4 2] lWEK^TSSMSittttt, 0U*.tfB&#*t 

wsw^bssw. **ntt*n6© 
sassswtc. ffifenmmz^tbMi&uTFr'fmit 

\mjj<D-ffimxte-mmu±<Dms.te®.wiz&mT2> 

[0 0 4 3] -£&*-K±EL;tEllcDHDDT?te, 2 
1, 2 2, 2 3, 2 4*»«»<S«»Tf»0. S#3<on 

iiicseBUAc^n2 ii4, «#»ce»Lfcfi»»c»-r* 

5>=L=-V hA(D±ML<Dm\zmm.Vt^<D2 2«. i(C 
#^73^;i^-^tCck&ig»)<D|»iI£eW<ht-£o 12. 
&mW£.m%Z3.-V h±»tO|BIBltt, 2 ~ 5 «■*«—« 

[0 0 4 4] $e{C0 2{Cfc*L7t$D<. T7?zlX- 
7 7-A 5<D5feSggI5»C5l0#^enfc+)-7^>>'3 > 5 
ll::eflLfc£IMKtt&2 3&. KS^BWt-r^.. It 
7^>-> 3 >t4, la^W^M^-y K«4»|»UT, slW 
7s^-i )l=E—^ZL-y h4$r^-L(fFE7— A 5 <h*{Cx 
^7 6 L#t!jLTg^#lr&B£^A-5fc©T& 
0. StdcDKlh^a^i^-S. -7j. g^3£*«8i: 
roMlcEBtfc^ib{Sia^2 4«, ^X3-fj^-^ 

[0 0 4 5] ±EWfiajT(4. BSS^^^SWfc^ 
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[0046] •*>u%-iz±.&&>n-<Dmm®:mti,T\*> m 
g&8 toimizmm&mt 2 4 &E«-r-6***«»K* 10 

[0 0 4 7] 3; fzm 1 CD^JTte. Xtf>H;W ; t— ^ 7(0 
0J©«it»Cft*.T*fS We «fc 57j&£iSfflT5 CtfcT 

£c«bi i icfci^-c, iwo3 i \zmmz&rtjtn 

•So 

[0 0 4 8] 

3 0tM, A---«MLi.! (10 Or) 65W 
EPDM10 09? (S*g|5, &Tfmt) . MKK*;l' 
•>^A2 0 OaU. /t57-f >5S^ ;]/5 0g&. AD C A 
***SBHSlS!l 1 5 «. RtfB6*S2. 5g|5£x-^T**i*$ 
U ^ftSrfiJgfl^-f ^"±(C 1 0mmWJ?$TMB8b. 16 

aua*»««:*», *n*mm*«SHMWP©i/3 0!)n 

2. 0 3 9 X 1/1 0 4 mmH 2 O<D^ffiMlC»t?<ffi^ia 30 
(WTIS) U) 7JU . 0X1/10* cc/cm 2 /fJ><Z>£-?l It 

gM4£t#, ^"CD)tStCjP$ 3 8 /in©PET7-f^A5: 

**16*l/»ftTJg»fiit»Sllfc. 
[0 0 4 9] jfcfc. fiMS0)*BIM&tttt2 4&HDD0S 

2 TttttlttBJtaa «k o tCiBELfc. Sfc^IBCDjimfi 
H. J I S L 1 0 9 6 \zm$&V fz7 7 iS-JlMU&l 

IS^ffii:ji^St«ffiMcfc0iftiKSCS:^ViT^BEM2. 40 
0 3 9 X 1/1 0 4 mmH 2 OTWaMfiS:®ttlUT^«6 

[0050] mmm 3 

[0 0 5 1] *JS<3»J4 
JtmO. 0 3. JI»ttJP£ 2mm<DX— TSM^^U^fg 

i J)ims&m%<D#kM£& i o o8ti:-f v->7^- h& so 
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0. 0 5 g/cm 3 tf>§iJ-e'T"&«2-e\ 150tT30» 
PbI flag* L T#/t . afCM** 1 . 0 X 1 / 1 0 4 cc/cm 2 / 

[0052] itmm i 

[0 0 5 3] tfc$SE#J 2 

[0054] itmm 3 

D-;HHI*5B?afls»©l/2CH)ebTaaSl3:fcSA» 
H&ttOT 1 izm CX. m%&tf 5 . 6 X 1 / 1 0 2 cc/c 

[0 0 5 5] JtSE^J4 

□-^^^fg^jp© i/4ici»tLTaiSs-a-fcS36» 
tt^js^i \zmcx. jiaa^4. 3xi/io n cc/ 

cm 2 /#tf)#?LSfg|$**£*#, *n*f»fi*#tlTffl 
[0 0 5 6] Jt$*0iJ 5 

tgi* o . 008 g/cm 3 ©fij-&t vtzm fr\*mmm 

4(Z4>UT. Sft**«8. 6X1/1 O 2 cc/cm 2 /0><D 

[0 0 5 7] ifciR0iJ 6 
^Sfi£2. 0 g/cm 3 rofiJ^tUfce^«*SS0iJ4(C 

[0058] tm&wi i 

(StAttttlg) £ J I S A 1 4 0 5»Cfp»UfcSBi 
[0 0 5 9] 

mis^ i ~ 4 . jtiM* i ~ 6 xntzmmts.mu^ 1 o o 

mn/ftom&X 5 0 fCffiSSU 1 O^JSi®^ 

[0 0 6 0] fdMI 
0 4 (DM < HM0iJ. Jt^fiajT'Wfcx-r Xi?H7-fy92 

&m^®mmz&ttfz-&9 1 (D±\zm.misxmmm9 4 

^b^lft^-e-. h*7-r^9 2W±7j3 0 Omm (d) 81 
n/c&EICV-f /7D^>9 3SEILT7t7'f tf-9 

5$rp>bafl^b. niftfgia^fflt^ti^wwu^^s 

f (44. 6dB) cLTItOA^ttt-n-t-Jl' 

mxvi&mm&m^tz. 
[0061] «ta« 
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[0 0 6 2] ttlie(Dig^S:^UC^Lit. 





(cc/ctf/tW 


(96) 


(gf/cm 8 ) 


(dB) 




^Mffl 1 


1.0X1/1 0 4 


3 5 


44 


8. 8 




SUS092 


1.0X1/1 0 4 


3 5 


44 


8. 6 




3 


1.0X1/1 0 4 


3 5 


45 


9. 1 




^5£094 


1.0X1/1 0 4 


3 2 


44 


8. 3 






1.0X1/1 o 4 


3 5 


44 


8. 1 


©a 




1.0X1/1 0 4 


3 2 


44 


7. 6 






5.6X1/1 0 1 


3 5 


3 8 


6. 4 


#3i 




4.3X1/1 0 11 


3 5 


2 5 0 


8. 2 


*ft*i 




8.6X1/1 0 a 


3 5 


5 2 


5. 0 


#3 


ttmt6 




2 8 


2 8 0 




-*2 



* 1 : ff^R^*^#<T 

* 2 : mBEffi***;*;£<TK 

[0 0 6 3] HiS^J 5 . 6 

mmmuzmcT. ADCAm^m^mm^m^m^i 30 
mmifim&wm<r> 1 / 3 on— ;nfl*iiiis-B-fc», 2 

[0 0 6 4] WI2T#fc#?LSSB*rtOViT 2 T^f n 

*>m^w^ >¥-y>x®iizmmizT. i. o~3. 

0 kH z w^j^3S:ffi^cJc*3(tS, #tt-r>tf-y>X» 40 
*6*MI (Zc) SH^fctJUS. 3 5 0 0kg/m 2 -ST* 

[0 0 6 5] $£MM7 
MffilZ PET7^ ^ASKtt&B^ttfllSfll 5 Icfg DT 

[0 0 6 6] ^«S0»J 8 



2mmCDP$(CX7'rxLT, ZdH 7 0 0kg/n ! - 

[0 0 6 7] *iS^J9 
tfcfi^O. 0 5 5 X\ -t)lCD¥-i%m& 0 . 3 7mmtf)#'J 

«cx^-rxbTZc*u i o okg/m 2 ■sco^num**: 

[0 0 6 8] it®&l 7 

[0 0 6 9] Jt|55«BJ8 

8 T»fc*?LfMW**© iLT 

[0 0 7 0] tfc!&0iJ9 

[0 0 7 1] i¥<ffil3t®t 2 

HJfifiSJ5~9 (Jtt£0t] 7 ~ 9 ) TWc^flftBIH* («» 
CtH»T, 2-7-1'i7D7}v>ffi^S-1->e-^> 



(8) 
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XStegEKT. 1. 0~3. 0kHz 
[0 0 7 2] 

[0 0 7 3] ^fliMfi 

nmm s ~ 9 . tte^j 7 ~ 9 Ttufc^ x * h :/£ 



[0 0 7 4] 

[0 0 7 5] w\&V>1&$k$:&2\Zm^tz. 
fHO^Ttel. 0kHzXB3. OkHzffli^L 

fttf. *otlllo«itMI«to**s6«tt, 1. Ok 
Hzi3. OkHz©i&OitT B 11t*ofc. 
[^2] 





Zc 
(kg/ 
rf-S) 


a (neper/m) 


£33* 
Cgf/crf) 


(dB) 




1kHz 


3kHz 


&SS0?5 


3500 


3 5 


84 


46 


6. 5 






3500 


3 5 


84 


4 6 


6. 3 






3500 


3 5 


84 


4 7 


6. 8 


&& 




1700 


2 6 


5 8 


2 5 


3. 8 


&# 




1100 


2 3 


3 7 


6 0 


3. 1 


&*f 


warn 7 


3500 


3 5 


8 4 


4 6 


5. 7 


#3 


tmms 


1700 


2 6 


5 8 


2 5 


3. 0 


&9 


HtfS0J9 


1100 


2 3 


3 7 


6 0 


2. 3 


99 



[las^fBw&i&is] 

[0 1] H»58£gH0iJtf>g&#t&raiai!ll0 
[0 3] «lftte^*r«aj«)»rSBI 

[04] m^utfLcommm 
1 -.mm^mm 

2, 2 1, 2 2, 2 3, 2 4: 



30 2 5,2 7: V 4 )V1±M 

2 6 : 

3 : 

4 : ^-<7>a'f;i/ ; e-^— =L~y h 

5 1 : +J-7,^>->3 > 

6 :f-fX^ 

7 : XkT> K-ll/^E— * 

8 : *K 



m 

I 



[01] 



[0 2] 




o 



<b) 




[0 3] 



(a) 



(b) 



• 25 

• 26 



T 



(9) 



¥fffl2 0 0 0-8 1 0 8 4 



[04] 



92 



1 



8 1 



(72) -\m m*? 



±^fH^mrmm i t 1 1 # 2 ^ a m 



